To explore the accomplishment of physical examination on a health helpline. By focusing on the ways in which callers are asked to examine themselves and report information to nurses, we aim to provide insight into how physical examination at a distance is achieved.
| INTRODUCTION

The physical examination, the 'laying on of hands,' is integral to the [consultation], making it possible to
understand the objective findings-the disease-but also the great variety of subjective findings that modify the patient's experience with the disease. Ball et al. (2017, pp. 619) Direct physical examination is an important feature of healthcare encounters and is considered a key aspect of diagnosis and treatment planning. In physically co-present (i.e., "face-to-face") settings, clinicians rely on observation and touch, in addition to talk, in order to subject patients to what Goodwin (1994) described as their "professional vision." Application of professional vision involves use of knowledge from a particular community of practice (in this case, medicine), in a particular domain of scrutiny (in this case, patients), within a specific activity (in this case, physical examination).
Professional vision typically involves the coding of information into categories that are not usually meaningful to nonprofessionals (Goodwin, 1994) . Physical proximity is an important aspect of this practice, as clinicians gather information through activities involving touch and bodily manipulation (Ball et al., 2017) . However, many healthcare encounters now take place in settings where there is no physical proximity between professionals and patients. In this study, we explore how professional vision can be applied in one such healthcare context: a telephone health helpline.
| BACKGROUND
| Telehealth and helplines
Telehealth-the use of technology to provide health care over a distance (Bradford, Caffery, & Smith, 2016) -is an important aspect of contemporary medicine that is increasing in use in Western countries (Baker, Emmison, & Firth, 2005; Sabesan & Kelly, 2015) . In particular, the provision of health care via the telephone has been argued to provide fast, low-cost access to health information and advice for patients, as well as offering the potential to ease demand on emergency and general practitioner services (Bunn, Byrne, & Kendall, 2004) . It is recognised, however, that delivery of health care over the telephone can be challenging due to the lack of physical proximity between interactants, and the resulting reliance on patients' (and those calling on their behalf) verbal descriptions (Drew, 2005) . A study of the UK-based NHS Direct helpline highlighted the absence of visual cues as a barrier to accurate performance of health assessment (Pettinari & Jessopp, 2001) . Call-takers interviewed in the study suggested the limitation could be overcome by recruiting callers to conduct physical examination of themselves.
By following call-takers' instructions, callers can contribute to the process of subjecting aspects of their physical presentation to professional vision.
More generally, the use and receipt of instructions in clinical settings has been examined in physically co-present contexts, such as pharmacist consultations (Watermeyer & Penn, 2009 ), during surgery (Koschmann, LeBaron, Goodwin, Zemel, & Dunnington, 2007) and in the training of dental students (Hindmarsh, Reynolds, & Dunne, 2011) . However, little is known about the use of instructions in healthcare settings where the interactants do not share physical proximity. To address this gap in knowledge, this study focuses on the practices that facilitate physical examination in actual helpline interactions. In particular, the aim is to highlight how health professionals gather the information they need by directing patients to self-examine. We start with a brief review of what is known about information-gathering in physically co-present consultations with a focus on the function of questions, and then examine how this activity is routinely accomplished by nurses in a helpline context.
| Health information-gathering
Questioning is key for gathering information in physically co-present health settings. Health professionals use questions for a variety of information-gathering purposes, including soliciting patients' presenting concerns (Robinson, 2006) , obtaining medical histories (Heritage, 2010) and testing differential diagnoses (Elstein, Shulman, & Sprafka, 1978; Kassirer & Gorry, 1978) . Yes/No designed interrogatives have been observed to occur frequently in physical examination sequences, together with some kind of bodily manipulation, usually initiated and completed by the health professional (Boyd & Heritage, 2006) . For example, in the interaction below, reported by Heritage and Stivers (1999) , a doctor performs a physical examination on a child presenting with ear pain, using a combination of touch and questioning (see Supporting Information Appendix S1 for a glossary of transcription symbols):
What does this paper contribute to the wider global clinical community?
• This paper highlights effective communicative practices used by nurse call-takers to accomplish physical examination in helpline calls;
• Effective practices include; (a) questions that seek general, rather than specific, information, and (b) prefacing questions with simple explanations of how to undertake a physical examination;
• The practices identified in the present study may be a useful guide for health professionals involved in telehealth services, as well as for health helpline call-taker training;
• Wider acceptance of telehealth will lead to greater accessibility for health care, particularly for patients who are geographically isolated or physically restricted.
Fragment 1: (Heritage & Stivers, 1999 : 1512 In this fragment, the physical examination is referenced in the doctor's information-soliciting question (i.e., "Does it hurt when I move your ears like that?"), and the patient's contribution involves a disconfirmation. Although this physical examination in a co-present encounter is accomplished straightforwardly, previous research, as discussed above, has suggested the activity can be disrupted when health care is delivered at a distance (Pettinari & Jessopp, 2001) .
Nurses who operate within telehealth environments are constrained in terms of how they accomplish physical examination.
Some telehealth technology allows consultations to be supplemented with video, although even this can be challenging. A study of consultations conducted by doctors via video-conferencing demonstrated that they relied on nurses who were with the patient to perform physical examinations (Pappas & Seale, 2010) . The researchers suggested that the slow uptake of telehealth services by health professionals could be attributed to a perception that physical examination was difficult to perform in such settings.
Other studies have reported that professional satisfaction with telemedicine is generally low due to perceived difficulty in understanding patients' health problems (Bratton, 2001; Mair et al., 2005) .
These findings suggest that it remains unclear how physical examination is typically accomplished in helpline settings where there is an absence of visibility. Although previous research has suggested that call-takers can recruit callers to conduct physical examination on their behalf (Pettinari & Jessopp, 2001) , no research has identified how physical examination is routinely accomplished in actual helpline settings.
This question constitutes the focus of the present analysis: How do health professionals-in this case, nurse call-takers-design their talk so that callers' reported symptoms can be subjected to their professional vision? In other words, we examine the routine practices nurses use to accomplish physical examination of patients over the telephone. With use of telehealth services increasing (Baker et al., 2005; Sabesan & Kelly, 2015) , there is a need to know more about how health care is delivered at a distance. Given that prior research has suggested that physical examination in telehealth settings can be challenging (Pappas & Seale, 2010) , developing a better understanding of how this routine healthcare activity is achieved over the telephone is important. In addition, most health helplines studied to date have been concerned with provision of support, rather than with the assessment of health symptomology (e.g., cancer information helplines, Leydon, Ekberg, Kelly, & Drew, 2013; Woods, 2016; pregnancy information helplines, Shaw & Kitzinger, 2007 ; and telephone counselling services, Danby & Emmison, 2014; Feo & LeCouteur, 2013 ).
The small number of studies that have investigated helplines offering health assessment has focussed on particular aspects of healthcare delivery, such as the provision of treatment recommendations (Pooler, 2010) and call-takers' use of computer-directed software (Greatbatch et al., 2005; Murdoch et al., 2015) . There remains a substantial gap in knowledge about how such triage services (which rely on physical examination) are provided successfully at a distance. Conversation analysis (CA; Sacks, Schegloff, & Jefferson, 1974; Sidnell & Stivers, 2013 ) was used to examine calls. This approach involves detailed examination of naturally occurring interaction in both mundane (i.e., everyday) and institutional settings. Across these settings, CA research uses a detailed observational approach to examine the methods people use to organise social interaction (Sacks, 1984) . CA is an established approach to the study of helpline interaction (Danby & Emmison, 2014; Feo & LeCouteur, 2013; Baker, Emmison & Firth, 2005; Leydon et al., 2013; Shaw & Kitzinger, 2007) , with application to patient-nursing interaction more generally (Jones, 2003) . Much of the activity of health care involves interaction: the taking of patient histories, conducting physical examination and delivering diagnoses (Maynard & Heritage, 2005) . By examining the detail of how these activities are undertaken, and what aspects make them more or less successful, CA provides insights that can be used to support evidence-based practice.
| METHOD
Conversation analysis research typically commences with the unmotivated examination of behaviour in social interaction (Sacks, 1984; Sidnell, 2013) . Once a focal phenomenon of interest is identified through this process, a search is undertaken to build a collection of instances in which this phenomenon occurs. Specialised transcription is then applied to capture a range of features that have been shown to be relevant to participants in interaction, such as changes in pitch, tone, speed of delivery, silence and overlapping talk (see Supporting Information Appendix S1; Hepburn & Bolden, 2013; Jefferson, 2004) . Detailed and systematic analysis within and across cases in the collection enables identification of the typical ways in which the focal phenomenon functions, as well as how it can be adapted to suit specific contexts. The insights gained from identifying these characteristics enable better understanding of how people manage the moment-by-moment progress of social interactions. Given that the activity of health care involves a great deal of social interaction, understanding how people manage these interactions provides insight into how health services function.
Conversation analysis was used to examine and explain the recurrent interactional practices that underlie accomplishment of physical examination in a telehealth context. Physical examination sequences within the current helpline data were identified as being initiated by directives from call-takers that required callers to report on specific bodily signs and symptoms. In this way, talk was classified as involving a physical examination sequence when it involved call-taker directives that were designed to assess a caller's (or third-party's) physical presentation. Deviant case analysis, a well-established procedure within CA research (Maynard & Clayman, 2003) , is also used to contribute to the robustness of our analysis. Deviant case analysis involves searching for instances that do not conform to the normative patterns of interaction demonstrated by participants in the corpus. Deviant cases can be examined to provide further evidence of normative practices, in the sense that "such norms are typically observed in the breach" (Garfinkel, 1967, p. 37) . Similarly, evidence of what is normative in interaction comes from the fact that "non-normative responses are heard and responded to as such" by interactants (Edwards, 2006) .
Here, deviant case analysis is used to demonstrate how call-takers' practices for recruiting callers to conduct physical examination on their behalf are differentially designed to suit the local context of their production.
| Analysis
Physical examination sequences occurred during the safety-check and information-gathering phases 1 of the helpline calls (Lopriore, LeCouteur, Ekberg, & Ekberg, 2017 
| Assisting callers to report visible health signs and symptoms
Medical symptomology is typically nuanced and, in most cases, requires professional knowledge to assess accurately (Ball et al., 2017) . It is possible, however, for nonprofessionals to contribute to the application of professional vision (Goodwin, 1994; Hindmarsh, Reynolds, & Dunne, 2011) . Callers to the helpline were asked to collaborate in the act of examination by reporting on their physical presentation in terms of gross categorisations (i.e., reporting general or nondetailed symptomology). Such categorisations allowed callers to relay important physical information to nurse call-takers, without requiring the nuanced knowledge used by health professionals.
The form of gross categorisation used most frequently by call-takers involved questioning whether specific features appeared "normal" to the caller. "Normal" is a category descriptor that denotes a set of standardised characteristics based on the context in which it is used (Sacks, 1992) . Here, it seeks information that callers are entitled to know, and are expected to be knowledgeable about (Heritage & Raymond, 2005 ). In this fragment, the caller is asked to report whether the colour returns quickly to his squeezed fingertips (lines 3-8). Thorough and detailed examination of capillary refill requires professional knowledge to determine whether the process is normal or abnormal. However, reporting a rapid return of colour to the skin usually indicates healthy function. The requested test does not require the caller to have any knowledge about capillary refill, nor does the call-taker identify the test using its professional label-the caller simply needs to be able to report whether colour returns to his fingertips quickly. By reporting on this readily apparent sign, the caller assists the nurse in subjecting his symptoms to her professional vision, and she can decide whether immediate medical care is required.
In summary, asking callers to evaluate signs and symptoms in terms of gross categorisations was one way in which nurse calltakers routinely applied their professional vision to callers' health concerns when conducting physical examinations over the telephone. As seen in Fragment 3, call-takers also designed their talk in ways that allowed callers to conduct manipulations of their own bodies in order to accomplish physical examinations. The latter practice will be explored in greater detail in the following section.
| Assisting callers to perform bodily manipulations
For signs and symptoms that could not immediately be seen, calltakers typically instructed callers to perform various forms of bodily manipulation as part of the physical examination (as seen in Fragment 3 above). Attempts to get callers to undertake bodily manipulations routinely involved single turns at talk that consisted of two components:
1. an instruction that explained what the caller needed to do; 2
The term "normal" was sometimes deployed during general information-gathering without an observable word search (e.g., the breathing question at lines 11-12). As such, thoughtful selection of the term "normal" appears to be restricted to physical examination sequences.
2. an information solicitation that highlighted the nature of the information required from the caller.
This two-component turn design, used in respect of bodily manipulations, can be seen in the following example, which involves an assessment of respiratory pain.
Fragment 4: Call 47
Here, the nurse asks the caller to inhale deeply in order to move his chest muscles. The physical examination involves an instruction, formulated as a directive, constituting the first component (lines 1-5). This is immediately followed by a solicitation of information as a second component of the turn ("I wanna know whether that brings the pain on or not", lines 5-7). In this instance, the physical examination is facilitated through several aspects of its design. First, the call-taker projects a compound turn using a conditional ("if…then") sentence design (Lerner, 1991) .
Second, the call-taker uses rush-throughs (Schegloff, 1982) on numerous occasions, which minimise the space available for the caller to initiate a turn at talk. Again, gross categorisation can be seen to facilitate the physical examination, with the caller being provided with two readily apparent alternatives to choose from (the presence or absence of pain). At lines 9-10, the caller performs the activity requested by the nurse call-taker through audible breathing and then provides a disconfirming response (line 12).
This example demonstrates how inclusion of the two components allows her to express what is required for the physical examination in a way that is undertaken by the caller without difficulty.
Use of a two-component turn design was common across the corpus, including calls where a person had contacted the helpline on behalf of another (e.g., a child). These calls involved nurses instructing callers on how to conduct physical examinations involving bodily manipulation on someone other than themselves. Third-party physical examinations generally involved children who were too young or unwell to speak to the call-taker. An example can be seen in the following fragment, which features a caller performing a physical examination designed to assess his daughter's skull.
Fragment 5: Call 15
The fragment comes from a call about a child who had fallen from a change table. The physical examination begins (arrowed) with the instruction component, "run your hands over her skull,"
followed by an information solicitation that asks the caller to examine his daughter's skull. Similar to previous examples, the nurse designs the sequence for a nonprofessional, asking the caller to report the presence of readily apparent "dents" rather than anything more nuanced. In this case, the examination directive includes a negative polarity item, "at all," that has been shown to anticipate a disconfirming response (Boyd & Heritage, 2006) . After acknowledging the directive with an "okay," (line 6), the caller takes some time to conduct the examination before responding with a disconfirmation of signs. Despite the examination involving a search for possible significant injury (e.g., brain trauma), the encounter is completed with no observable difficulty on the part of the interactants, and provides the call-taker with the necessary information for decision-making.
Although the majority of physical examination sequences involving manipulation were completed without problem, callers occasionally oriented to some trouble in conducting physical examinations on behalf of the call-taker. In these instances, further explanation was required from nurses. An example can be seen in Fragment 6, following a nurse's request for the caller to report the sensation in his temples:
Fragment 6: Call 25
In this fragment, evidence of the difficulty faced by nonprofessionals in undertaking tasks that require professional vision (Goodwin, 1994) comes from the caller's apparent need for additional procedural instruction on how to assess temple tenderness. The caller's trouble is made manifest, initially, through hesitancy in responding to the nurse's directive across lines 3-5 (Jefferson, 1989 ). This hesitation is followed by a repair initiation at line 6 (Schegloff et al., 1977) . The caller's question results in a repair solution (i.e., a reformulation of talk) from the nurse, that is, designed as a re-wording of both components of her prior turn (lines 8-10). Once the instruction and information-soliciting question have been repaired to provide more detail, and the term, "tender"
(line 2) has been replaced by "pain" (line 10), the caller is able to complete the examination. This example highlights how physical examination could be problematic for callers when they did not appear to understand terms employed by call-takers during physical examination activities.
In almost every instance in the corpus, physical examination sequences that involved bodily manipulation involved the provision of instructions by call-takers. However, an exception occurred when callers had displayed relevant health knowledge, or some understanding of the nature of the physical examination required, during an earlier part of the call. These instances are discussed in the following section. 
|
| DISCUSSION
Physical examination is an important aspect of information-gathering in health helpline contexts. It enables nurse call-takers to obtain information that helps them decide whether callers require immediate medical care. The present study examined the ways in which nurses and patients successfully accomplished physical examination on a health helpline. First, analysis demonstrated how nurses mobilised gross categorisations that allowed callers to report on signs and symptoms using their nonprofessional vision. This practice primarily took the form of asking whether signs and symptoms were "normal,"
or referencing symptom extremity. Second, analysis demonstrated how nurses routinely constructed physical examination sequences to include two components (i.e., an instruction followed by information solicitation). Additionally, analysis highlighted how this two-component structure was used to facilitate physical examination involving bodily manipulation, as well as demonstrating instances where, due to caller-demonstrated competence, this turn design was not required.
These findings offer insight into how physical examination is routinely conducted in health helpline contexts. The patterns identified here support Pettinari and Jessopp's (2001) proposal that call-takers' recruitment of callers to conduct physical examination on their behalf may be useful for overcoming the absence of visibility in telehealth environments. The findings demonstrate how this examination is routinely accomplished in situ, and how the lack of shared physical and visual access in telephone health encounters can be overcome. In addition, our findings show how call-takers' attempts to get callers to conduct physical examination on their behalf are carefully designed. In particular, on occasions where nurses ostensibly determine that callers may require guidance to undertake a particular physical examination activity, they support this activity by providing simple instructions that callers are likely to be able to follow.
Health professionals can be challenged by the need to manage physical examination in telehealth environments (Pappas & Seale, 2010) , as patients need to act as call-takers' "eyes and ears." In addition, nurses are essentially required to instruct callers to conduct healthcare tasks that, in physically co-present settings, would be undertaken by a skilled professional. Confronted with these challenges, it is not surprising that health professionals are reportedly hesitant to adopt such service delivery (Bratton, 2001; Mair et al., 2005; Pappas & Seale, 2010) . However, the practices outlined in the present study provide evidence of how skilled nurse call-takers routinely manage these tasks effectively over the telephone.
In addition to the contribution such evidence can make to professional training, the present study adds to the growing body of (Heritage & Maynard, 2006; Jones, 2003) . Here, we have shown how nurses expertly design their talk in the challenging activity of providing health care at a distance. In this sense, our research responds to calls for increased understanding of how communication underpins effective nursing practice (Jones, 2003) .
A final contribution of the study concerns the conversation analytic exploration of the role of instructions in clinical encounters.
Although clinical instructions have been examined in some physically co-present health settings (Koschmann et al., 2007; Watermeyer & Penn, 2009) , instructions in a telephone-mediated telehealth environment have not been examined. Given the marked difference LOPRIORE ET AL.
| 337 between physically co-present instructions and instructions delivered at a distance (such as in telehealth), this area is ripe for further investigation, and the present study provides a starting point for future work in this area.
| CONCLUSIONS
Physical examination plays a key role in health consultations. This study highlights how nurse call-takers manage interaction in order to apply their professional vision to the activity of physical examination over the telephone. In particular, we identify how nurse call-takers design questions to evaluate the normality of health signs and symptoms, as well as designing turns to include both instruction and information solicitation components so that callers can accomplish physical examination on call-takers' behalf. These interactional strategies allow nurses to obtain valuable information that aids decision-making, such as whether or not callers require emergency care. It is important to understand how physical examination sequences typically unfold given that previous research has suggested that challenges associated with physical examination may be responsible for the slow uptake of telehealth services by professionals (Pappas & Seale, 2010) . Findings from the present study have application in nurse training for telehealth services, as well as in other health services that require efficient over-thetelephone physical examination (e.g., emergency service calls). Training health professionals about how physical examination is successfully accomplished using the specific practices employed by skilled nurse call-takers may also promote increased professional acceptance of this alternative style of health service provision.
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